• 



n ^ m # n- if 

JAPAN PATENT OFFICE 



PCT/JP03/01997 
24.02.03 



v > 5 * m t m — "C & -5 w £ £ IE 9! "T 5 o 

This is to certify that the annexed is a true copy of the foliowi ng.a,pplicat i on . as filed 
with this Office REC'D 2 If. AJ*R 2003 



m m *t x & 

Date of Application: 

ttj IS # # 
Application Number: 

[ ST.10/C ]: 

w m A 

AppUcant(s): 



WIPO 



PCT 



2002^ 4|30E 

#0 2002-129134 
[JP2002-129134] 



PRIORITY 
i DOCUMENT 

I SUBMITTED OR TRANSMITTED IN 
COMPLIANCE WITH RULE 17.1(a) OR (b) 



\ 

I 

) 

; ) 



if* 



2003# 4 J? 10 



f IF It f f 

Commissioner, 
Japan Patent Office 




BEST AVAILABLE COPY 



flSES-g- aSSE# 2003-3022814 



2002-129134 



[**«] WW 

[Htf] 2205040201 

[*>T3fc] WW*** 

[HISMW^R] H01M 4/58 

H01M 10/40 

ift3fx»j&M] mmmm 221-12 

[ft£] /hIS ft 

[ft*] jktfj ft* 

[aSiJ#-t] 000005821 
imm-%] 100072431 

100117972 



Wf£# 2003-3022814 



#2 0 



#02002- 56480 
[fflffP] ¥$14¥ 3J! IB 

[M^iJS#^] 066936 

21, OMR 

0® 1 
0114078 




2002-129134 



HI** 1 ] fcjft* : L i 2 ± a [M e ] 4 0 8 _ x > 0 ^ a < 0 4 
0^x<2, MettMnfcNi, Cr, Fe, CofcitfCu J:0fc5**»b 

[if** 2 ] »fMdl7c*©ffiK:*5V^X 2X2 ©jfi*HF*#1"3 Z.t*m 

[II** 3] Mni*©ffi«»«5a»^ 3 : IT?** 

[ft** 4] ^tr*^WMS**rt^ F d 3m©ffilW*K:*5lt* 1 6 ( 
c) 1M bfcLi*J:tf/*fcm«e^«^5ii*«K»i«tt*«l'-3 

[ft** 5] 0. 2-0. 8VO«tt©i^*r^S*tt«lfil»**1"* 
t [ft** 6] &^-C!ltB^^I&^»8. SABTefc*-*** 
HI** 7] 0. l-8MmflM|fiCftft^irt"«IS*lfiC^fc% 2~3 0//m<D 

HI** 8] (1) MniNi, Cr, Fe> Co^WCuJ:9ft6» 
N SfcttMnlfc^fcfcNK Ci, Fe, C ofc^tfC u J: t) 

(3) lulBX^ (2) TWc?i^^6 0 0TO±^P^1-6l|l«^tTV\ 
: L i 2± a ^ Me ^ 4°8-x 0^a<0. 4, 0^x<2, Me 
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ttMnfcNi, Cr, Fe, C o*5 it^C u £ 5 fc*»fr&»R*ft***< * 
[|»#* 9 ] ' MB* 1 9 0 om-hTfcSr £ arW*** * 

w** i o ] we* i mm\^ mm 1 «m£ * 9 we* 

[M*ff 1 1 ] W»» 2 jfttttft** 3 5 0 9 5 o °cx*h % £ * 

2] tnB»2«ma^6 5 o°c~8 5 ot-efear tmm 

[11*913] MI201«»i:tJ ? /*^^2«^^> 

[M^R 1 4 ] *WBft?&fc 4 . 5 X>/£Sk±<DmM9tT&T ozb » 

««3WI1 3|Bit©jE|HgWt©»3S*lfe. 

1 7 ] 1~7 *L^Rl|B«OjEWHfclC*«f Efe 

**5/|Msfc*£tfA* IMc«MC38J:tWr^^-^*JMIU 2. 5V~3 
[IMWCl 9] t&IB^y^WL i 4 T i 5 0 12 'C*>*^fc«r«»k't" 

dttM 1 6 1 7 ««<0#*«««st-**«u 
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° [«*ff2i] msmi^xm^r^^^it^r^^^ 

2 o (D^M^mommw^mnLo . 

SU** 16-2 1 ©V^^KlW«0**«»It-*5*- 

5 £JLb 1 • 2 *JTe*> * I"*!*** 16^23 0V^**1**© 
[00 0 1] 
[0 0 0 2] 

Co0 2 ) , si^/Hty^A (LiNiQ 2 ) fcit^J/jIfJ/**** (Li 
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(LiCo0 2 ) (LiN 

W K* tTOJJIrtWff ***** - 1 ttH**** • * * • 

UttWfiW^t^ *V>«fc*ffl *3E*fcW fc*« 

l i n i o 2 ) KUt»ura^*©IWaifc»^*^*>*- 

1 1-07 2544 ^«|B«0*ifeK:f«*^5 i 9 fc* «£ ©«K:«fc*» i 
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» 



tilts *«*T*-*-fctm #M2 0 0 0-3 4 8 7 2 5f4MRfc*,^ 
3EHSWti:U'CLiMn204*rttfflU AWSMt * L"CL i 4 T i 5 0 12 

"dWfc#*»-r « Li 4 Ti 5 o 12 i:o. i v^wfcaw+s^fcJM&feE*^ 

[0 0 0 6] 

#M¥l 1-321951 #^«lJli3V^W:x fcjfc* : L i (i+ x )Mn ( 2 - x - y ) 
M v O z 0£x£0. 2, 0. 2^y^0. 6, 3. 94^z^4. 06 

, Mte-y&JK & fc hh~y trM-cTfr xm&jm 

tt, -r^/ft^Kii AiMoft^lifcoaWi* 9 o o'C-i l o o°ct« 

[0 0 0 7] ^ , „ 

fcfc, Wtffcfc-fcH****-***^. 9 0 0°CRh£v^i»r* 

£fc N #P^9 - 1 4 7 8 6 7 : L i x +yM z Mn2-y- z 0 4 
^tr^/H»*fll3i*t>^ M#WA**r*U 0^x<l, 0^y 
<0. 33, 0<z<lt^5jfA^fttL i/L i +(^IT4. 5VUU: 

[0 00 8] 
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- 3 2 0 7 8 4 L i 2 Mn0 3 *fc»L i MnO ? *E* 

WtLX^mt, Vr9J**mVltL i 4 /3 T l 5/3°4*J»L iT i 2 0 

^ (L W 3 T i 5/3 04) ^@^MV^m^^X 

WtfjESfc tiftWLiN (CF 3 S0 2 ) 2 &£tf^^#^*~~ 

So 

•OMSK (LiA x B X - x 0 2 ) *BV\ SSSS^^i^S 
ft* (L i 4/3T i 5/3O4) *fflv\ JE«©ffiW©»**K£t5*«ffi»K 

* bMfc. 1 »■ 2 0 0 1 - 2 4 3 9 5 2 *ft«OJj I » «* jM -1- 
TF«Sffi*SS-^ffer t. ASM)** •• L i a T i b O4 (0. 5S.aSJ, 1 

15? 5) ^sK**^^v«HM*t*«HWi:^«' 5: 
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tit! ml 0 0.1-2 1 0 32 4«M». , h x M Mn 
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fc. 



[0015] 

1. jEWfcWg - K 1 n /-f-tt, 0^a<0. 4 

M\ *WI* »W : L i 2 ±« CM*] 4^^7c\ « «S^^ 



tBfiE^ 2 0 0. 3-302281 
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tZolic dodecahedron), ^WSO^^i 6o04»ISrff5 1 
4 jgft (tetradecahedron) <D\^M^1b 9 ~ ^ 

[0017] 

(l)Mn^Ni Cr N Fe, C o^o^Cui!!) f£Z>ffifrbM 

****** < think zi$tti^mmi,xmmmfiif ** 
^-»fcp^ft<Mi»i:«frr«au w fF* (2) j 

»l ^* 0^a<0. 4, 0^x<2> Me&MniNi> Cr, f 

^SS^ EtffBB 1 «WW/»fcftl 2 ftftftK:* 
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[0019] 

mwasity^v— ^fcJMlu 2. 5v~3. 5v©*ffl3te»m««*>^ 



4*1, IWE**«IM^*«fc^ fWSMMttEKiasV^O. 2V-0. 8 V 

[0 0 2 1] 

[^§ ffl <o^M (DT&M] 



tHliE#2 003-3022814 




ftymmw-nkmm^ w^**ewc.ibmu ^i*M0>*Bfe*ja*fc 

[0 0 2 2] 

fr%*7s y-A^, /K-^y^>MDy W-t-*5ct^^ W^rVt^^ 

[00 2 3] 

l. *»W©jBKHMt©^' 

*MJtt, W^:Li 2 ± 0 CMe] 4 0 8 _ x GCT, 0^a<0. 4, 0^ 
x<2, MettMniNi, Cr, Fe> Coi8itJ«Cui9ft5#*^lR* 

SUTfcfcl^C, Li [Ni 1 / 2 Mn 3 / 2 ] 0 4 fc^§*T*»Wfc«5ESS > 
[00 24] 

L i [N i i/2Mn 3 / 2 ] 0 4 ft, «d^fc$MMb*K *iW»38i^/* 
L i [Ni 1/2 Mn3/2] 0 4 tt, = y*/l^J:tJ^y#y 



ttJ|iE# 2003-3022814 




[0 0 2 5] 

<C (a) s 9 00^ (b) , 800t: (c) , 7 0 0*0 <d) *5£tf6 0 0 , C ( 
e) X\ 12«RttA (fclftjfc) LX#feiLfcjE«a5«ir©««flsWtt** 
i-^57*C*)5. JWfcWKlH:, **T?#fetlfc[Nii/ 4 M'n3/4] (OH) 2 £L 
i OH • H 2 0 LTS^m *©«Kir.©iB^4fcSr^^y b# 

fc|j»U ftb*ifc)«^*»*ttL i [N i 1/2M113/2] 0 4 «rfWbfc. 

[0 0 2 6] 

£1\ Li [Ni 1 / 2 Mn 3 / 2 ] O 4 8 0m*§l5s 3JMtSft?&STiz^ 

s/^ioiii *j:t«i3i3wc*)«#y 75/{btf=yx^ (pvdF) iom 

#btbfc^ti^N-^^V-2-fc 0 py Ky (NMP) T*« 
Mtf^llftSrfe^ 6 0^3 O^Wk^tM., 15mmX2 0mm©# 

fc^o^ftfco *«>ik flirai^mftfcS&K^ffl** 1 5 0 < CT?14I$|IH6* 
U NMttHft, 

[00 2 7] 

V\ (EC) k*?*?-A>%-tf*-h (DMC) 

£3:7 "C^U ftfefrfcaWtWlKll . 0M©LiPF 6 Sr» 
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ft^fcWWI^O^iWI*^ °- 17mA/cm^Ott» 
fifC3. 0V~5. OV<D^-eH93EUt, 
[0 0 2 8] 

JfclMfftt !J * A&JR Rl» LT 4 . 6V~4. 8V^<^12 5mA 
[0 0 2 9] 

glffift TPS: 6 0 0°Cs 0£L<te9OO e C 

_hP£: lOOOt: 

mm ' 2-7 2i^m 
ftfflftft TPS: 4. 5«C/£ 

±PS : 1 0°C/ft 
[0 0 3 0] 

2. jE^w©^m*»©mff^^jii*5J:^^^oi^± 
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££&MJ#PT*£5r b&Mt. U\ -©Btf)©fc#\ 

M\*1tJEW^RtZ5 0 OX><Dffltt]&&VX%i£ 1 L i [N i i/ 2 Mn 3 / 2 ] O4 
£©:EK&iMtfc7 0 0°C~8 5 O'CoWe 5 0°Ci a o«^±#$* 

[0 0 3 1] 

BB2K138V^ a»W, b »Jl*«r±#*««*»#K:«fttfcm», ctt 
K:*ofc5fe^fc#^fc^5^^ftmi^>*«JW*ih/S. 4 0 0°C^b 1 0 

0 ot;£ wM^-LIM-*^-^ 7 0 o"ca>*> 100 otwiffltlPii 
^>1"5 0 BHias-e©a«ft;«rJB,5 1, 1 000tJ*^8 0 0°C& 
T?tt, #^(^>Lfefi*^P^^fi*^ii^ (MO U 

[0 0 3 2] 

otlJl, lOOO'C, 1 2*W©*ljtefcfc*rofctl, 7 0 0U 4 8» 
^<DiEfI»«tt> #&l 3 5mAh/g©^t^MtU 4V»15m 
»±©^i:^6> % -|1 0 0 0tO»t« (HI MO tr#6>iHfcjE« 



tt}fE# 2003-3022814 




[0 0 3 3] w k 

01$$ TPS: 6 0 0U ff*U<tt9'0 0 , C 

_LP&: 1 OOOt 

MA ' 2-7 2R#K 
$2ftj& TR: 3 5 0^ »*U<"»6 5 0t:. 

_hR: 9 5 0°C, ^U<»8 5 0 < C 

ftHO : 2-7 2B#^ 
[0034] 

B9 2 fc*ttt**J J: twiftflsWHW* J: ^11 600-1000C 
fiJLts ^L<tt900~1 000Wom 3 5 0-9 5 0°C^X^b 
N OV^, *2*fefcfc3 5 0~9 5 0'C, 03: b< fit 6 5 0-8 5 Ottfr^ 

[00 3 5] 

(3) mm^m-immm 
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fcvvctt, -flfittt (9 0 0TO±) tHIMtrom IWWfcSrBWib 

[00 36] 

•^r-C, f|lj^c£1 0 0 0 o C*5j;m 2I*W(D*fl : T?ffV\ »2«^Sr7 0 

jSM^SEMia^lilt H6^SEMJ«M40 (a) fc*t (& 
**:.3 00 0 00fflP) o 04© (b) ft, »2jW*fxt>ftV^tt, U 

4© (a) <DjEm%^tmmZ-\sX'&tch<D<D SEM3»t*«. 
g4]5>^ -El 0 0 0°CT*«U-CV^^fc:fejE^»W^^^^^^ 

[0 0 3 7] 

m*mrt-z&<ott&&&zxm*fi&tt*<i»rz* #^2001-2 
1032 4^&mz#^x\m*m\mir%mmte£for#v), mma* 

*1\ »W«fc*lfPl"afc»®^fcoVvt\ L i [N i i/ 2 Mn 3 / 2 ] O4 

[0 0 3 8] 

G>$r— *1 (0 5) 

aftfcWLfrfc 1 0 0 0 o C*T^3B#^-e±#^^ 1000c 



WsiE# 2003-3022814 
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8°C/#) o 

©>Jr-*2 (06) , 
Hl«£> WEfcMfrfe 1 0 0 0°C£T^3B#I19T*±#£^ 1 0 0 0 C 

$2ffl$*, jftft*lOOO«C^7 0 0 , C*-e3 0^IWX?l*T**, 7 00 

ft 7. 5«C/£) o 

[0 0 3 9] 

(D^— 7,3 (0 7) . 

«^MW>6>1 0 0 0'C*"C|&3l*IWC±#^ 1 0 0 0 C 

&2«c£\ ««*7 0 0 , C*'T?»l>»l«n?±#**. 7 0 0*CT4 8>jfflHft 

H2MMI«, fiafc7 0 0ttt>feML*-ei. 5«WC»T§**:. 
(|>>r-*4 (08) 

jgittft** mft^»e>iooo 0 c^-e^3^Ki?±#$^ 1000c 

£ 1 1 0 0 0 °Cfr -CAft bfco 

[0 0 4 0] 

Klj8V>Ttt7 0 0 , CR:j8rt5IWMb (JU2jftJ*) HM^t _ 
0 5 ~ 8 1 ~ 4 ©fcfrfc J: 0 «ft L^UBWBWCtt^O S EM W 

«B£2 4iB# (icositetrahedraon) % 14*1 2 ffift (rhombic dode 
cahedron), SfcfctflXtt* 8o(D6^i 6o©4»®^o 1 4®ft( 



ttlfiE# 2 0 0 3-3 
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X, (a) filOOOOf, (b) tt3000 0H©W*^fc. 
[0 0 4 1] 

[0 0 4 2] 

A®#$B^i*£<^ft^ 4lt»2 4ffift (icositetrahedraon) % 2 
lift: (rhombic dodecahedron) x § b L < tt, 8 o© 6 i 6 o© 4 »© 
' ®£&ol 4ffi^(tetradecahedron)^^s £0#^ttfc£9fi±Lfc*A 

[004 3] ^ ^ _ 

<fcv\, gift*, A»»J:tW2j»*©*fl : tt»Toi:*9^*>*. 
£lftj£ TK: BOO'Cs «F*U<»9 0-0 , C 

±P£: 1 0 0 0°C 

B#Fb1 : 2~7 2^ 

amuk i o v/&&±s m U < tt 2 0 °C/#^±> 

£2&J$ TRR: 3 5 0U £P£ U <ft 6 5 0 <C 



tBfiE#2 003-3022814 




±R: 9 5-0^ »*U<»8 5 010 

H$ra :-2~7 2R#W 
[0044] 

(4) lEmmm^m^ xinw-^itFFT-iRvm 

**Wfc-{R5Eftffi4fc5tr4^ * If^/HISgSiftitSg (spinel-framework-struc 
ture) 3MH-5o 091^ «*©*l«M«*T?il»Ufc^WK«*Eft^ 
f©XM/^-y^/7lfc 0 (a) - (e) ttWNbBOO'C, 7 0 0^ 

, 8oo°c, 9 0ot:»J:tFiooot:T?»i«^*ffoTlK&bfcjE«jS*it 

'oXfclElfr**-^*)*. jBW»«0«*ttL i [Ni 1 /2Mn 3 / 2 ] Oft 
[0045] 

HI90 (a) - (e) Kl*bfcjQKS*K©FT-IR©a)i»** 
, W^@10(D (a) ~ (e) l^tfco 7 0 OtJOBIKSMt (b) 

^s^^^-y^f-^^feb^ 7 0 O°C^0^rt>7 0 ot^irck 

[0046] 

HI IK, ±|B^-^3-C#fe*bfcjEttiS*« (a) *5 J^ilE*-* 4"C# 
feftfcjEtti&IMt (b) OXiUlaliff^^-^^U B12Rl£*t&©FT-I 



WSE^ 2003-3022814 




[004 7] 

xmmziEmmmz, «mwbu-c, Li 2±a [Me] 4 o 8 _ x 

0^a<0. 4, 0^x<2 N ^IL<li0^x<l. 3 N M e • Mn 
£Ni, Cr, Fe, C o ftXXfCuk *) fc3#fl»e>aft£*l*4>fc< th 1% 

Ttts y^l>A7C*^8 af--T h^ri^fe. »&Jl75Hf©Me (Mn) #1 6 d 
1M I&**3 2 e-Jvf 1 6 clM b 

[0048] 

#ftl/BR 1 6 clH> M-2/5R 16df->f hfc7/4«©tt£*C#fe 

1~6 £ N x|*ii$r/<*-v& J: < 7^ v^-e^r 5 r t #fca>ofc 

[0049] 

ftUft«rllTV^V^Je>, ^©TGlWIOlSJIift^feWWbTL i ], 2 Me 2 
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oo cm mzM&%Ttfxmm% 7 o ov-enmfc mimm mxmh 

[0 0 5 01 

etrttTft&ftfcEJKgMf (a) fcitf (c) fcoV>Tii\ 8#©fcS-*#W 

EWW^X^lEl^^-^i^FT- I R -ttvWtHl 1 
*sitfl2© (b) &£Xf (d) tc^tfco ttbfe©E«jgW©Xj|HEl^^ 

bfrteJIfclK 8*otr-^WiK*K:tttKil.**t*:v\ r©8*©t°-^ 
^•b<D-vfoZ> 0 l,1t&oXs FT-IR©a€3fe*K:J;oX*38WK:«5iE«e 

[00 5 1] 

O^lC, jji.J&£: L i 2+ a [Me] 4 0 8 _ x 0£*K 0^o<0.- 4, O^x 
<2, 0tl<fiO^x<l. 3, MeliMniNi, Cr N Fe N Co^J;^ 



mU%F 2003-3022814 
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[0 0 5 2] 

x^ffifcov^ tt3fcLfcJ:$R:i 0 0 orwfgli^j&fc<fctmft£ 
feT#feftfcE*SW#L i ! 2 Me 2 ^"e&SftSfcfc, xlfil. 3 3 

MSfcfc* xf*2*?*>5fcfc#*.&;h/5a^ ^Wx©J:PI«:l. 3T*fc6 . 

0^x<l. 3^IS^LfCo 

[00 5 3] 

teMn* + ^Mn*nm%t%m%4k^Rmmmu 5v (4. ?v) 

t> iww^^ enTo^#Wfcti/5. *fc> er^ mfeo^ftv^ oust 

[0 0 5 4] 

r|lfcJ:0, *m»tt8. 3 3A^ 04t<»8. 25ART> Sfefcff 



WtEW 2003-3022814 
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«l**u«ii^ [■2X2]©3e«Hf"Sr^**B+5i:i* s "e# , «. 
[00 5 5] 

ftfc, #M¥9 - 1 4 7 8 6 7#^fcttflS«BE©iE<BS«WRK:B81-5R^ 

ttftv^4WfC*>5, **W© J; 5fcJBft*4fefcj8rt-S*#K:io*cta[^ 
««ri AfciWfll'tSntrix #H¥9-1 4 7 8 6 7H9^fcWBfte*l-CV*fc 
V\ 

[00 5 6] 

ttfcj|Sfi*3fifc*B1-$fc* #1¥9-1 4 7 8 6 7-J§^$Rfc8^ WmfoftX 

kWM&frX^Zo iftWu 1 6 diK bK:©##^£i5TfcfB$-C*fo?K Li 
N i VO±t£}£b\$fflbti^i&t£%Zbft#%^fcffl^&fcXV^2> 0 
#|?9-1 4 7 8 6 7^^Rttt, 8aW k fc'Wffi© 1 6 diM h 

m HifaiA ft v> t eft $ fix v * 5 r:* t v \ 

5 0 fcfc, PS9^<^t e ^»#^©^^L^K^M«^--^^VNTm 



fctifE# 2003-3022814 
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ff<Dfi^^V^»fOi^^fis FT- I R©«T*8#<DtW^ 

[0 0 5 7] 

(5) 2*B£J& 

[0 0 5 8] 

5<D (a) ~ (m) fctt, 5mAh/g, 3 OmAh/g 

N 50mAh/g, 60mAh/g N 70mAh/g, 7 5mAh/g, 8 0m 
Ah/g, 90mAh/g, lOOmAh/g, 1 0 5mAh/g, 110mA 
h/g, 120mAh/g, j3W136. 3 mAh/ g (D^&^LTV^o 
(111), (3 1 1) 43J:tf (4 0 0) fc:^5fcW0«£JL3^ 

[0 0 5 9] 

£ t>\mM<»®M<Dtc&^ mi 5^b^f H ^«tr#btifc^^i:© 

«£01 6^UfCo ^»^2o#^-r6^^2tS^^-f^^#x.T 



WfE4# 2003-3022814 
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[00 6 0] 

( 6 ) mim&mzm^K. 3 vm^mMn-frn,®, t wm®mk& 

mt*t%o AWCL i 4 T i 5 0 12 (L i [L i 1/3 T i 5/3] O4) SrttffiLfc 
#M 2001-21032 4-9^*KittA*K:^^ V3R©IMb4&&JBV^ - i: 

OL iMn 2 0 4 ^ ^^/V##^iflr|Rj±$*5^fe^rtl/^l:0^tin5G^ 

»Ki^b^M^6o Lfc#oT\ #^2001-21032 4#&#SB 
*©m?fe^tt2. 5V»©*»3R-CfcS. 
[0 0 6 1] 

»0J^#6«W»2. 5V-3. 5V&asftHWSH«r#U -tUi 
£ LTSfth,, £Hfc*tU #12001-21032 4#&*«BiM> 2 . 5 V$fc 

0mm\*mmz*%tm{mm&t>hft\<\ mm^s -1 4 7 8 6 7 

[00 6 2] 
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s ft km® L^iEm^nm^i-^ - £ * *imxhz> 0 

%mmmnt lxix l i 4 t i 5 o 12 (Li [Li 1/3 t i 5/3 ] o 4 ) 

[0 0 6 3] 

*^{Jl#6IE^tl«tL i 4 T i 5 0 12 (Li [L i i 5/3] O4) t 
1>mm#ttO®^bWJi^^>o L i Co0 2 /H$&^L iMn 2 0 4 /l£^£ffl 

PJ^3IE«t>§C£ L i 4 T i 5 0 12 (Li [Li 1/3 T i 5/3 ] 0 4 ) ZUfrft 
[0 0 6 4] 

±^m^mx &m v j-v&mmx 1.55 v^to^^i;^-^^^ 

ir 0 m 1 7fc, L i [N i jy 2 M n 3 / 2 ] 0 4 lrIE^(^ffl L N L i [L i i 5 

/ 3 ] o 4 ^ii^fflLfc:mm^^^*»^L, in 1 8 tc. tuiam»^ 

2 0 0^^;^^^f"^^/V#^^Lfc o HI 7lCi3V v C, #$#ttiEffiJg4& 
«oWS:M*fcfe!9^«^l:^LTV^5o 0. 1 7mA/ c 

m^mW^i^OV-S. 5 V^^W^S«j^fl;^ Lfc e 
HI 1 7 J; V) fc^ft J; 5 fc % 3 . 2 V©TO®£"W 
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ft«#P***ri#Rl«i:ft5. :©W©^Witt2. 5V~3. 5 
[0 0 6 5] 

HI 9fc£©*^©JMff#ttfc*Ufc. 019© (a) ~ (f) teWeti 
> 0. ImA/cml 0. 17mA/cm 2 N 0. SSmA/cm 2 , 0. 6 7 
mA/cm 2 , 1. OmA/cnAsJztn. 6 7 m A/ c m 2 ©«ttgT*©$C 

iooo^©^iM*5i'a ? 7oo 0 cw||2^ % 

feT#MT,fc%©fcJlVyfc. fcfc, 02 0© (a) ~ (e) teZth^tls 0. 1 
7mA/cm 2 , 0. 3 3mA/cm 2 % 1. OmA/cm 2 , 1. 6 7mA/ c 
m 2 £>,fctf3. 3 3mA/cm 2 ltW^©^li^»^LTV^^ 0 " 
[00 6 6] 

tolcaM***b*. 

Lfctt*fc*Lfco 3EHRS8J:t^»K©**tt*ii^*t6 O^m^l 1 0 
Mm^ l^IE^WiT^l^A^©!!^ fcfc<9©J¥#- 
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[0 0 6 7] 

o A*0>L i [L i 1/3 T i 5/3] 0 4 f«3i • JR«©^< *^*S*»k LT*fl 
V\ «©L i Co0 2 /lllb v mit^^tttfc:^^ jE*#«J5%, ftfrP 

[006 8] 

( 7 ) S^fa.^Sf^ H~ 

# (JMfc) £0. 5£JLhl. 2*«li1-« 8 1. 2fcLfc#£tt, TlfcSttfcttJE 
[0 0 6 9] 

[0 0 7 0] 
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#2 0.0 2-1 291 34 



(8) ]EM^£tteM0>£tt# 

#JtU HA»l«bfc**#*ttffiLrv^3&»bT?*)«. 4WP9- 1 4 7 8 
6 7^W«fH 2001-21032 4##£$ftfcl^ jEflK^itfftfli©** 

[0 0 7 1] 
[007 2] 
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[0 0 7 3] 

(9) ^7K«« 

[0 0 7 4] 

fcil h h 9 , $ & fcKIMfettK: *«attT?*> 5 K t> ^ 

[0 0 7 5] 

< L i 4 T i 5 0 12 (Li [Li 1/3 T i 5/3] 0 4 ) fcJBV^Sfc*, MMtoWL 
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2002-129134 



6 0 *fc, t£&^&ffl£ftW5DEC (v^ fvKfr-^- H , MEC ( 
[0 0 7 6] 

*»Wfcj8V^tffiv^« £ ©tf# BttWtttf fcflRS*vf\ fl6**»fettffl * 
ivtV^L i PF 6 , Li B F tf&XXttmT ~*y<D V TV AftfciffcJI^S - 

* vets. tt*©-«W4L i Co02/»p v m^zkl;^«-^mm^v^ 

[0 0 7 7] 

(10) 

-J&lftftL i Co0 2 /M©iWl J^yrt^wy*fcW:7 p Ptr 

<fe><5 0 

[0 0 7 8] 
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h^^^ll^^V-^^^XV^o -tl^-SM ($13 5 
[0 0 7 9] 

[00 8 0] 
[0 0 8 1] 



ttJIE#2 003-3022814 



#2002-129134 



(id ^mmw^mm 

T±^vyy*yy9, ^fi^y^ ft^W7y^ 77-^/ 

-So 

[00 8 2] 

(PTFE) N tfy y*,4k\?~VT> (PVDF) % rh77;^Dxf 
uy—^*r'fy;]/%-v^uy$tm'&fcs y Yyy ^im^vy-^^-y jv 
toynt'vyMM (FEP) N y^yy^n^vy-A-y^xir 
fr*frV~fr^*rA,$m&fo (PFA) , yyit^^Vy>-^^y;^n 
y°vh°uy&m&fc, y v^-Vyy-P xm h V yfrXu^vy&m&fc 

N xf i/y- 7 h7 7;vtnxf ^y^l^ (ETFEW) % zKy^pp)> 
y^^n^l/y (PCTFE) , y Wfcfcf- y T^y— 7/^.oT'p fc° 
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Bb!l7/l/*Px^^|ft^ (ectfe) ; yytov-yfy-^f-? 

i©^*cft.t>*F*UMZ)ttzKy yyit^^Vfy (pv'df) #£x$ 
^Vyhyy^ti^uy (ptfe) xfoz> 0 

[0 0 8 3] 

, 1^5 0 0Mm©t©#«F*t<^b3h/5. 
[0084] 

*»W^V^fetb«A*»W Wffi UTtt, fllfctf L i 4 T i 5 0 12 
(Li [Li 1/3 Ti 5/3 ] O4) /i^f^ltt^t^Wtl 
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[0 0 8 5] 

Pf^^iLm Li-Al|^ L i - A 1 -Mnm Li- 

Al-Mgl^l Li-Al-SnM^ Li-Al-In^l Li- 

Al-Cd*Ms Li-Al-Te*^ Li-GalM, Li-Cd^ 

Li-InMl Li-Pbl#^ L i -B i £XfiL i -M 

[0 0 8 6] 
[0 0 8 7] 

i its, fl*. tf # y y& «t y r i?^ i^y ^ 4? 
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[0 0 8 8] 

!903;L<teO. 5-3 0/imtfc5c JtOT^U ~ 1 0m 2 /g "efc5©^ 

^ ttftflfift±» N j«^¥9oniff (do 02) as 3 . 3.5- 

3. 4 0AT?ctt^riRl©3te* : ?©*#§ (LC) ^looAtolW^L 
ftv^ttmic; (Attmi 0 omn^u 0. Ol-lolM 

[008 9] 

*mfcjtowwm*ji^ sj^Hiixmifg ##t«-7^»tt»^rr 5 vxmn 

fe*V\* % &£LV*MHj|l^ ^?m»5 3 0 0°C^±0/Kyv-^fe5.o 
fc£ N /fijxfi/^ ^yyn t°l/y N JHj)fh7 7;i/tnifvy (PTFE) 
> tfV yyikV-yfy (PVDF) , xf^y^i?xy^ v-Yyy;vir 



ttBEtt2 003- 3 022814 
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nxf^-^ f7;ktD/p ^ y ^ (FEp) ^ 
f^-^ 7 ^ Bm ^^ Staf/ ^ SM (ppA) ^ yy ^^ 

;^Dxfw^i^ xfi,.y-7f77;^nxfl/^l^ (ETF 
EMt) ^ ^pp by 7/VtPxf i/y (PCTFE) 7 yffctf— y 

J^ftv a:f l/y-^no hJJ7;l/tnxf (ECTFE) % 

[0 0 9 0] 

imommftt L-w^iwMfc mmh i 4 t i 5 o 

12 (Li [Li 1/3 Ti 5/3 ] 04) £JSV^tH^&, T^^^!>A*fcf±T^ 
<Wi5iqifli!hfcttitTt>J:v\, 

&mmftmm*, ±tisEM<Dm&tmk. mtim, y*^ j* 

[00 9 1] 



W1E*I#2 003-3022814 



#2 002-129134 



o~3 0Mk%j5s»*U\ 

[00 9 2] 

t im flfctf L i 4 T i 5 0 12 (Li [Li 1/3 T i 5/3] O4) 

, **ft>f*vaBI««r»t», 3f€©«*fctt3l**»t), ft^®1R£?Ltt#R 

*fc7-f /vAftif©|»#\ ^«*f«r«v^rf J: «9 Wlli©5Sf^ttttlft±i**. 
[009 31 

*»l!l!:»*t6**W«tt, AWHMfK:«*.ftf L i 4 T i 5O12 (L i [L 
i 1/3 Ti 5 / 3 ] o 4 ) ft k*(D^# ymt®)*J%^Z>W&MZ, nmnWH&tR 



fflfiE#2 003-302281 




#2002-129134 



[00 94] 

J _f ' "N**** (MA) , /»W^^,t (MP) 

GBL) *^©*«*^#VKix^ f ^#lffefi,5 
[0 0 9 5] 

3 0 wtr, J: 5 #4 1 < (4 2 o *HT«XHB-c*5i: t lvT 

[00 96] 

^feOSKfc^i-SP^^AJtttm **«L i C 1 Oj, l i BFj 
/i N L1A1CI 4n LiSbFg, LiSCN, LiCF.SO,, L 
■CF 3 C0 2 , Li (CF 3 S0 2 ) 2 , L i A s Fg s L i N (CF 3 3 S 0 2 )V 



mm<&2 003-3022814 




LiB 10 ci 10% ffiffismxArtfymyrv^ ^pn^yDf!)^ my 

= -A*to$m?$J»* LiN (CF 3 S0 2 ) (C 2 F 5 S0 2 ) fc&WCLiN 
(CF 3 S0 2 ) 2 >LiN (C 2 F 5 S0 2 ) 2 *3J:^LiN (CFoS0 2 ) (C 4 F 

9 so 2 ) /iwni^^m^ ztibits mi-zmmte? 

[0 0 9 7] 

*Cfc5. Sfc, G B L LT^tf L < x rottefctt* V- 

Ck2tomm*#%mRU V^9^tLXL i PF 6 »L i BF4H 
iN (C 2 F 5 S0 2 ) 2 ©»^&EV^£i:3W$U\, 

£U\ 0. 5~1. 5mol/y5/f/K'fe5©^J;!)^U\ 

w©i»jfttt x itts £jLtt#yv- s H5*y4*9* ^mw<o^v 

[0 0 9 8] 

immmwhLxn. m.«Li©M3#K ^n^>^»j:«^^ 

fc£#J:<*I&;h/tV^ 0 435^t>, L i 4 S i 0 4 , L i 4 S i 0 4 -L i I-L 
i OH, xL i 3 P0 4 - (1-x) L i 4 S i 0 4 , L i 2 S i S3, L i 3 P0 4 - 
L i 2 S-S i S 2 , ft£Vm<kV>fc£!to%l?m%}XhZ 0 
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!|2 0 0 2- 1 2 9 1 3 4 



#u^77^ #yr^y^, #y^wy*;K7.f h\ #y 
pynifi/ytWK ^y^77fy, ^yr^y^y, #>;xfv^ 

h\ #y if=/VT/^a-;K ^Ky 7y^^yx^*5J:^y^f-7/v 
V y yfc tf ~ y i # y afi/vtw K©«6*jW* u\ 

[0 0 9 9] 

«?fe©^^fttt % n^yf, a?*^, S'-ML RISffl, 
[0 1 0 ol 

Mte, 0. 1-1 0 0m/^©5tftT?^afei"*©#»*U\ rcD^, 
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[0 10 1] 

x^z>jjmm%ir?>zbtfx%?> 0 m> mm, »m « 

a^fi8 0~3 5 0°C(7)^IS^^L<, flfcl0 0~2 5 0 < C©«M*#* 
Ll\ «m^^7jc*«2 00 0ppm^TW*t<, J*£glj, A@^J 
*5 ^^m^S^tl^tiO^TK*^ 5 0 0 p p m^T^S r t ^/H4<£/& 

[0 10 2] 

i/-h<D7uzm*. -mm%&ftx^z%m*}%^z>zbftx%%-t)K # 

tl&V^ N 0. 2~3t/cm 2 tfc5©^U\ ^W^-r/W^jStf):/ 
^*3£&W\ 0. 1-5 0m/#aW£LV\ 

0. 9~1. 1#£F*U\, #^ 0. 9 5~1. 0«U\ 
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[0 103] 

amm i » 

&MiXMbhtc[N i i/4Mn 3/4 ] (OH) 2 HiOH- H 2 0££+^Wb 

mwRmit, l^ot, #^fcM»«©m^Li [Nii/oMno/o 

fl^«f«3££> (1) X7jkLtc%feXft^tc 0 ' 

[0104] 
a»#J 1 

^m^MMZ^Mfrib 1 0 0 0°Ctr^3^T*±#^ii: s 1 0 0 0°Cm 2 

n3w*&u ioo o°c^hmut.x2 mmxwr^tc 0 

mm.m%mm>b 1 0 0 0 thrift 3 1 0 0 o°cxi 2 

" - looo^^yoo^^-eso^-ei^T^^ 7 0o°ctm8b# 

k U 7 0 0^femtt^l. 5^T#T$Wc 0 

1 0 0 o < ct-e^3^Fi-e±#$^ 1 0 0 o°ct?i 2 
B#lf&#u looo^^^^T^Lfdo ^MMfcyoot: 

£^mi$F^±#£ii\ 7 0 0°C-e4 8^^U 7 0 ovfribmuzxt* 
1. 5^KT^T^*/c 0 . - ~ 

[0105] 

§£5i$l 1 ~ 3 T#fe^/c]E^#iK(Z)tt^^iii^^^^0 2 20 ( a ) 
~ (c) ^tfc 0 H2 2^ s V^tb(DiE«W^^^/>ft< N 3jz±i^ 
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a) imm^MK^mmti, ^ft*m%ir%^bxmft®m$iWnimxh% 

ovxwmfcZffvxftbtitciEmmyon (to ztD&mzmt/vb' 
ft<i-zb&x%2) 0 Ltctfox, nmtmi<Dm.& j $>tifmzM®ir%z.bx\ 
nkmm<Dmmzz.(Dmx& - b&*sffixhz> 0 M^xmmx 
nmikLx'&ibntciEmm^ (c) K^xhmm^mm^b^b'mm^fh 
fo\ i^JMxm&<D£o\mT*mffl*tz>z.bx, xv^m^moM^ 

ttWbte<iX^ZZ.btft>frZ> 0 ZbK, Hb%£Xfimh*imb%Z> 0 

Mn bi&(Dm®&Mm<Ditm$s s 1 <DW&&Mh&&xh^tc 0 m 

o 

[0 10 6] 
[^1] 



L i [Mei/iMni/2] 0< 


mm (mAh/g) 


Me = N i 


1 3 0 


Me = C r 


12 8 


Me = Co 


12 0 


Me = F e 


118 


Me = C u 


110 



[0 10 7] 

GIMI2) 

jEttfc*38Wfc#«jE«f*«*lV\ AttfcL i 4 T i 5 0 12 (Li [Li y 
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3 T i 5/3^ O4) fcE^TSViRomfcSrfMLfc. B^Jt 
ft if «r IQ D b ra*©#tfe'CflaK t fc e * * I/- 9 f £ \t # V 7? v v r v 7 * !✓ 
- b^fe&S 2 5 /zm<0«^^MV^Co tttf»Xte3 cm 2 J: U 
LTttEC/DEC (3/7) OftftffiKK: 1 *;WL i P F 6 £$$?Lfe:^$£ 

2 3*5«tt)?2 4^fe % #ft^f±3V5R0«?fe*C$>!K ^&T#ffi#tt©&# : & 

- H2 5R:/</i/^jttMW!fe«r*Lfc. H2 5^fe, m^m^mmtxm 

g^««^j:t^l 2 #fiJS*r» Lfc c 4: <fc 
[0108] 

K 5 #91 1 to $ ftxm nm 2 fctss»$*t, r±£ff y - K 6 t in $ 

tib<D&&&m^tiz 0 mmir-xi$x s ryi'xmMt.tcizA 1 -Mn 

[0 10 9] 
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[0 110] 

h L < ttSft©ftft$& fcfM*««Bftfc £©f£*&*n©;fr«fc 

fflBELfcft, Br£©*#£K:MrL-fc. jBKWV^L i 4 T i 5 0 12 

.(Li [Li 1/3 Ti 5/3 ] 0 4 ) K:*Hi-5£^fi; jE^tWatMl 

[0 111] 

^K#^^^^wy^^^ya^^^iJi^rS*lt"ei 0 0 : 

^ ^ UTtt^Uft* y ^ v^sofl^ftTy %m v^ c 

OTMWNKfcWU (EC) ii^fvl^-^- 
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h<Dtmik3 : 7 0HMI(^ L i PF 6 Srl. 0 y hA^Lfck 

<D*mLtz 0 mmmmmm 1 4 . imm, ^$50. omm^tfc 

o 

[0 112] 

i 4 T i 5°12 ( Li tL i 1/3 T i 5/3 ] 0 4 ) £J^T±$©R«m»f« 
tfco itt^)©«^?rlCl/-hT^®U 2. 7V^m?&mffijc^ofc^a 
#^**r$*BLfc 0 -©#^2V^-e^c«Lfci^(^a»4?r«Lyh 0 «e2 

[0 1 1 3] 
[*2] 



[0114] 



f?®ML (S$2ffij$) fift CC) 


Mft^m (mAh/g) 


7 0 0 


2. 1 


! 8 0 0 


8. 4 


9 0 0 


.15.8 


10 0 0 


17.9 



ovvttt, jfc«# 3 . 5 VOglMtEMTt^SSfi 1 C t tfc 0 <*T* 
#f*5fc«Mfr&» b 2 B#|f <2Hffl;*7 Lfc 0 JJrtttt 2 C 0^m««T* 2 . 0 
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1. 2i:f5ii:«U\ 
[0 115] 
1*3] 





*«tt*9 5 XP*©lMi>;Mft (B) 


0. 3 


2 8 0 


0 . .5 


30 2 


0. 8 


3 0 5 


1 . 0 


2 9 9 


1 . 2 


2 9 0 


1 . 5 


2 6 0 



[0 116] 

Gtftfl 5 » 

5©«iT?&5 0 KI»tfcJ:5fcA«iK:L i 4 T i 5 o 12 (Li [Li 1/3 Ti 5 

5fc^KT©M*feoTl*fc. »Li 4 Ti 5 0 12 (Li [L i 1/3 T i 5/3 

] o 4 ) zmmirzw?^ fstomwufii. svtm<, yf-tAftmnfiLo 

M«tfJt3:i£fc#*.fc;ft5 0 7/^ ~ £^ LtcW&\X toft 
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[0 117] 
[f£4] 







. in 


4 5 




8 1 



[0 118] 

h^<oimm*iMi'*zktxm£*h<>fc *tc s 9* wis* 

[0 119] 

©fc«)l!:*fffc«itt©i*v^^i/j/*-#^-h (EC) &^-*K:*JKtt#*l 
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[0120] 

*5fcfcVvc, Mi©EC/DEC (3/7) ©«*»ECtDE 

[0 12 1] 
[*5] 









L i CoOi/ 




m) 




mm* 


EC/DEC (3/7) 


1 M LiPF. 


10 0 


10 0 


G.BL 


1 M L i B F« 


10 2 


• 1 0 


GVL 


1M L i B F< 


10 1 


1 2 


P C 


1 M LiPF. 


10 2 


2 




1 M LiPFs 


10 0 


2 0 


;* h^^EMC 


1 M LiPF. 


10 0 


8 7 




1 M LiPF. 


9 8 


1 8 , 




1 M LiPF. 


9 7 


2 0 




1 M LIPF. 


8 7 


3 0 


P C/DEC 


1 M LiPF. 


10 0 


1 3 


P C/EMC 


1 M LiPF. 


10 0 


1 2 


GBL/P C 


1 M LiPF. 


1 0 1 


8 



[0122] 

«»0ij7» 
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. *6fc*i^*0^y^— IW^feftS^iWSr-fe^W^i LT^V\ _h!3 

[0 12 3] 
[*6] 





/tjuxntMJtft 




* ij ? x -7 w ;u A 


10 0 


4 2 




17 8 


4 5 




18 0 


4 6 




18 1 


5 0 



[0 124] 



UilE# 2003-3022814 



#2002-129134 



[01] 

#*fl^fcyf-*Afc^©S£*«\ 1 000°C (a) , 9 00 

•C (b) N 8 0 0°C (c) s 7 0 0*0 (d) *5<fctf6 0 0*0 (e) T\ 1 2R#M 

[02] 
[03] 

1 000U l2ffl&<D%l1to&*ffo1t& 7 0 0t\ 4 8^W^2« 
[04] 

*»WKl«5jE|HS*5r (a) *5±lftt*^fe©H«»*Jt (b) ©Wffi&jj* 
[05] 
[06] 
[07] 
[08] 
[09] 
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imi o] 
mil) 

[Hi 2] 
[013] 

xh% 0 

[014] 
[015] 

[016]. 
[01 7] 
[018] 
[019] 
[020] 
[02 1] 
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[022] 

a?& mxm Ltc*m imz mmm%<D mM&vm £*i-0 -c& <s 0 

[02 3] . 
[024] 
[02 5] 
[02 6] 

1 mmtr-x 

2 .JtPtR 
3 

4 WHS 

5 Effiy-K 

6 A*y-K 

7 mmvy? 



ttiUW2 003-3022814 



#2002-129134 




tfJiiE# 2003-3022814 



#2002- 



12 9 13 4 



[02]. 

(a) v m 



o o _ 

o o o o o o 




O CO <0 x?. CM O 

to oi ci c4 oi c\i 

x— «r- *c— t— 
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3] 




o q q 

16 *t co 

(A) TO 
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tBIE#2 0 0 3 
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[H9] 



(e) 



(d) 



(c) 



(b) 



(a) 



1000°C 
a = 8.194 A 



JJL 



JUL 



900°C 

a a 8.177 A 



800°C 
a = 8.170 A 



700°C 

a = 8.163 A 



I UL 



600°C 
a = 8.160 A 



L— J I i I L-J i I 



I , I i I i I 



10 20 30 40 50 60 70 80 90 100 

29 (deg) (Cu Ka> 
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(a) 



(b) 



(c) 



(d) 



Fast cooling from 1000 °C 

and then heated at 700 °C for 12 h 

a = 8.16ZA 



JL 



JL 



JL 



Fast cooling from 1000 °C 
a = 8.302 A 



JUL 




Heated at 1000 °Cfor12h 
and then heated at 700 °C for 12 h 

a = 8.167 A 



XJUl 



Heated at 1000 °Cfor12 h 
a = 8.180 A 



ill ii I II ml It 



^ 5 



r- J? 



I i I 



i I i I i I 



10 20 30 40 50 60 70 80 90 100 

20 (deg) (Cl,Ka) 
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. KB 14] 



8.35 I — i — i — « — i — « — i — «— i — 1 — i — 1 r 




500 600 700 800 900 1000 1100 1200 
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[Ull 5] 



(a) 

(b) 

(c) 

(d) 
(e) 
(f) 

(g) 

(h) 
(i) 
(j) 
(k) 

(I) 
(m) 
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